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OBJECTIVE: 
eEducation of future Naval Officers in Space Programs and Technology 
¢Practical hands-on experience for other DOD personnel 


eDOD/NASA Partnering => Order of magnitude enhancement VHF Downlinks 
of existing ISS Educational and Outreach program (ARISS) 


HARDWARE DESCRIPTION: 
eExternal ISS attached 50 kG autonomous payload 
eAttached-to/powered-by external Camera Support Assy 
¢Multimode Xsponders: Voice, TLM,Video, Image, Data oN 
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«School Ground Stations: 
eOff-the-shelf, low-cost ($100 to $200) transceivers 
«Downloadable software defined sound-card modems > 
¢Open-ended experimental bandwidth aicas 
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MILITARY RELEVANCE: 


e Education of Midshipmen in Space Applications 
¢ Both Hardware Design and Program Management 
¢ Ref: USSpaceCom Long Range Plan, p. 73, 77-79. 


e DOD Educational Institutions: Service Academies (3) 
Graduate Institutions (3+) 
ROTC Units (550 Schools) 


e DOD Auxilliary Comms Cadre: Civil Air Patrol (1800 units) 
Military Affiliate Radio Stations (tbd) 
US Coast Guard Auxilliaries (33,000) 
NEED FOR SPACE FLIGHT: The medium is the message 
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FLIGHT DATA REQUESTED STP SERVICES: 
eAttached ISS payload =Any orbit ¥ Launch Ser vices 
eOmni Antennas = Any attitude ¥ Launch Integration 
*Design Life >= 5 years 
*Power <= 100W. (10W minimum) EXPERIMENT FUNDING: 
; 5 : ¥ USNA $25K / yr Boeing Grant 
¢Simple Crew interface (3 on/off switches) ¥ Partnering 
*NASA/ARISS TBD 
STATUS ‘AMSAT TBD 
: eOther Universities TBD 
Concept Design Phase “Other DOD TBD 


¢Partnering with other Institutions 

¢Vast volunteer support system (AMSAT) 
°46+ satellite track record 
eShuttle, MIR, ISS experience 
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All Receivers on UHF, 10m or higher 
All downlinks on 2 meters 
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«Since 1983, organizations in the U.S. (SAREX), Germany 
°(SAFEX) and Russia (MIREX), have worked with the space 
‘agencies to fly amateur radio and to support Educational 
¢Outreach on: 


eSpace Shuttle *Mir 


Future: 
S.C.LE.N.C.E 
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«Spark Student’ S interest «Crew Family Contacts Prcinote | Tent 
In Science & Eeabinleee oon eels ss Ops) *In Amateur Radio 
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NASA is strongly 
invested in ARISS/ 
Educational and 
Outreach objectives 
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ARISS Antenna EVA’s » ll 
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Video, Image, Telemetry, Data, Experimental 
Modes, Low Bandwidth high user multiplexing 


Amat eur TV NET ECCS se UIDPIZe APES HAN om Le ” 
(Standard, Spread R/T Internet TLM 


Speesvury, & eS using amateur radio 


fr 


SR 


Express Pallet--- 
External payloads w/ Here’s where 
antennas & student we fit in. 
experiments 


USNA-0203 Space Com Intl ° 
Educational Network - Classroom Electrical Power Budget 
Experience - SCIENCE 


SYSTEM (i (Bey <aelb wens han meses: ly CDOs teehee iil 
Voice repeater 1W 5W O02 6335 oN 16W 
Packet Digipeater 2W 5W 40% 33% 6W SW 
SSTV repeater 1W SW TO 33 OW 11W 
PSK-31 repeater 1W SW OO ee elo 16W 
Wideband Xponder 1W 2W SOs» 332 SW OW 
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PCsat Data Experiment 
in F-16 Aircraft 


GPS antenna 


Palm Pilot APRS dis play 
running PalmAPRS 
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Solves number 1 ARISS problem: Uplink 


PSK-31 SSB=>FM Transponder 


10m SSB Recetver 2m FM Single 
3 Khz Bandwidth Channel XMTA 
UPLINK DOWNLINK 


29.240-28.243 This Xponder would be no-tune on downlink 145.3x% FM 
and 20 or more stations could mit. 
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== SATFAC - DigiPan 
File Edit Clear Mode Options View Channel Lock Configure Help 


Call 1 CO Call 3 Call Signoff} File Swap 


Call: Name: QTH Rec'd: Sent: Band: Notes: 
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MAREX-NA ISS SpaceCam 1 | Robot 36 


M Auto-Save 
eae | Lock Mode 


All modems and experimental waveforms processed by no-cost 
Sound Card Freeware/Shareware. Sound card audio connected 
to Transceiver 
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Our Midshipmen go to SEA! 


PCsat Afloat Operations Test 


CDR Chas Richards W4HFZ (CO) 

LTJg Brian Young KCSKLE 

ETCS Curtis Mathews N1FDW 

ENS Brian Scrabek PCsat design team 
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